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(54) COLOR PICTURE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color picture display device 
which is small-sized and compact and has low power consumption 
and is provided with an illuminating system which gives a highly 
uniform illuminance distribution to a display picture. 
SOLUTION: This color picture display device is provided with a single 
plate liquid crystal display means 4 for color display and an 
illuminating means which illuminates this liquid crystal display means. 
With respect to the liquid crystal display means 4, three picture 
elements corresponding to three colors R, G, and B are taken as one 
unit of color picture elements, and color picture elements are 
adjacently two-dimensionally arranged, and color information of a 
character or a picture divided to three colors R, G, and B is spatially 
successively divided into three elements and is displayed. The 
illuminating means consists of an LED light source array 1 where 
LEDs 4 of three colors R, G, and B are taken as one light source unit and plural light source units are 
adjacently two-dimensionally arranged, a condenser lens array 2 whose one lens unit corresponds to one 
light source unit, and a micro lens array 3 consisting of unit lenses each of which corresponds to one 
picture element of the liquid crystal display means 4 divided to three colors. 
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[»#Jgl] * (R) , m (G) , W (B) ©3feK*f 
BS^SRg5LT2ft5c»{Cga?iJ$ix, R, G, B©3fi 

lEBE^S^ R, G, BW3fe<D^^^--KS: 
-MIC LT-o©3HMM!fci: L&-i!fl©?t}Sl«£&ffi& 
BBS LT 2 *jGtt££ai L-C<t5»*^-f K3t« 
7M i» B-iia©3te»¥&fc:HB<5o© 

£;h,;fciSili*^©©#7— HB (R, G, B0 3H 
B) <5ok:#«^5HMfci^vXTl»ja*ii5W^ou 

B^BB. . 

[S*«2] »#*iE«©#?HliBB^BBfc*5^ 
±ehw#©©=» vf \/vxt \"( *mm- 

U-^X^^HSSrn 1 000N<nt?fc5:t 

[»*«3] »#IlE«©#5--BBB*BBfc*iV* 
T> ±EBB¥B©3£©BJfc^*-K©Btf©try 
^SrPs, rOfyfiiayfyt-I'yXTWKML 

BT**>SB4fci<'i'X©BjiaBli*fc, W^Bi/yXr 

B*¥»©R, G, B tfy^*Plti"5 

*BB. 

Ps/fc =Pl/fm= tan a 
[»W©B»*RW] 
[00 0 1] 

[»W©*-f5tt«»lf] *»Wtt«fi*a%*a (LC 
D : Liquid Crystal Display) SrfflV^cVS (Virt 
ual Screen) If-f^/H', Y7 V?? ■< *7 
V4 (HUD) s 'syNl)yhf^/H' (HM 
D) . ffo&7'ni^* ; ?-*?<D;(7?-IHfea^&tt> *> 

s^iiLCDTv, /-Mysy, tf^/Di/i^ 

yTVBlcJ&fflSilS* 7-iH8^gEg£Srf5 fc© 
#lc*E^;©*7-S*IHLCDSrfflV\ &L 

c d©bbb kb****- s # ? -HB»*8Bte»* 
[0002] 

[tt*©ttffi] (LCD) frfflvyfc*?- 

BBBjj%»Bi*©JRB*fcBM-*i»lfi: LTttgllT© 
J:5fct>©#*>«. 



(D \-fxL*?*9 9-m , )tM\ ft*. Vol. 25, No. 

6(June. 1996)296-300. fKST'n i?** ^-trffifrtiS 
^^7-fK7>^, Anyy^yT 1 , =*-•*:/ 
^©^ *f>/W^7 K?^*^^, MS/£*r©;* 

ttft&ft. B*Btt, 
ico^i&'-i-o^,, Sfc, Anyy^yT", *t/y5 
V7\ &0 ! l$9!ffl©ft^t;:o^Tt>W.&L-O>5. 
© r^.y^^-f K->^xAj *ttH?-. O+E. No.207 
(Feb. 1997) 108-1 14o LCDffl^y^7^ h©#g;frit 
to^taiLfc« > 7-hf^-yt/^yifi-^ 
- (7-hPC) JB**i>C*ft5i/:/«r«^fcBftfl: 

® rz#m »fl3^h«sfl6*jt5o%«©iraiajN- 

l^UfgBSSj NIKKEIELECTRONICS 1996. 10. 21 (No. 67 

4) 18-19„ SMS^J&a/^v&ffl vfc* J—T'oi?*? 
9<r>$M<»&ttimk LTlftWlaltfrft^Sr&fflLfcfc 

© r®^^ggj #|»¥8 - 7 6 0 7 8 ftJB 

BJ: 9 tt!lt$ft5ft £±E;& 9-«*/<*/HcRMt LT 
BBfcBJfrfSiSfcLfcBBBSBBfcisvvr. * 
(R) , m (G) , # (B) ©SLED mittr**- 
K) Sr±E*5-«*^*^©3t*fcB-»i-*J:5t 
EKUfcrfcMEBSJvC^S. *fctt, ±E#7-ffi 
fi/^7W©«;fc>i9(c&m^Bl^/w^fflv\ R, G, B 

BBB*«rBW*Afl-*"* *S6**«B * tit v*6. 
[0 0 0 3] 

[BB*B«:UJ:5i:i-5B«] LCD/d^^© 

W<o®tc^$ti,rv^J: pic, lsowH^ctW 
ttlKW*a*.S**-C#9» *B©»B*#*#vvfc 
ft»SBSB*i85.B-C*> D , *©BB*tt««©B*, fe 
©»#J^*flSSB«f*^©Stx 

SPffl oi^y^-SS^^j ^ t v> 5 WB*s & o fc. - 
13, /-H^-yt/vayfa-^- *>BBtv, tr 
f^jM 5^©«fi*^SIB-Ctt, fi63fe^«©@(^$ 

9, TtMtLTfi, ftllffi3bfe7>:^ 5 ffl^ib*U 1~ 

i owea©^sm73* 5 #iiT-fc5o ^o®&mm.Wi 

■*B3bK*ttffli-57tie>»**© 3 0 %SS U>LCD 
fcl^iH*, LCDtt^©6%egL^SigL^t>© 

<4tv5##^S!i*©fivMS*>^-e&S. w©«S 
*, /<y^5W hOifi*tAliLCD*^a-^ifl:0 
2/3£A±Sr.fe©TL4 5, 

[0 0 0 4] WLCDifflV^^^-f-f^ 
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:/WCtt, R, G, Blf*<D**««£1B^fc;* h7 
^7^<&3««fc:#fflU »JC+5te«^R, G, BCD 
7^*-fcEII*arifc,fcoT#7-«^LTl\fc 

7^/u*~*teforfc^>f ^O'f 7* S7 
-*H*r*FCR, G, B*$W 9h 

[0 0 0 5] tr-C«»Lfc^6#»*^-f*-K (L 
ED) SrffiV^4*a-C*>5. 1E*ttffO®«)»W-Ctt, 

-f^r/W (HMD) ^tttoixaLCD^HBWtClLED 

»Wlftt, 3t»t*7-«*^/^kfliU'^Xt-CfllfiK 

BMtLTR»Sr»JI6i-a J: 5 K: LfcM«*lMfc::»^ 
"T\ R, G, B©#LED«r±E*9— «E*^*/^©* 
(Wci»-Srt-SC4:*rW»i: bT^5. Sfctt* -LIB* 
7-«*^*/^ftto9 lc6H»fi/^^S:fflv\ R» 

g, B*R*nttfc«*jfc*ru rtbicn»ur*fetjif 

••rtttWBfc/h* < ft 9 t££&flf®o l 0 9 1^ 1 
^fe^-o^oco L E D «M£ § - i Sr# *.T V * S t> tf> i: 

[0006] *%mft±fcftM&ffi<ox&*mm-tzt£ 

S;*7-LCDffi<0LED^i!SSrfflv>5^^*||x:fc 

[0 0 0 7] 

S*£fttt, * (R) , * (G) , * (B) <D3fefc# 
U5t5 3 o<^iB*S:-*ffi©* 7-iB* £ LT«# 5- 
■»3»B»LT2*5c»fcBWSft, R, G, B03fe 

3 Mf £5MN LT**i-6**ao* 

(lcd) r©«ft**^a*flRWi"SHaw 
-isifca*««-ett, ±cjhw¥«#. r» g, bo 3 

A»383fc^-f K (LED) Sr— HKiUT — o<o%M 
EWL-C45**^>f*-K3fe»TU>f (LEDA) 

s^fyf-^yxrw (cla) ±E3fetc 



#«£ttfc«fi*^»^;&7HBill (R, G, B<£>3 
(ML A) 

rv>a (HMD o 

[0 0 0 8] *fc*»MT?tt±E*7-iBlfta^3SB^ 
*3V^T, S(D3 yf - i/yxr w (c 

LA) «BriM-5WVX*flfc«rN, W^Di/yX7 
W (ML A) «r*riir5U^X*^*S:nt1-5l*, 
1 0 0 0N<n-e*>5rtSr«MftiLT^S 
2) o 

[0 0 0 9] $ &fc*J8«-Ctt±B* 
te&l^C, ±Eli!H#«0 3ft«>»*^>f*-K (LE 
D) Oife^lf 7^-SrPs, rcoif y^^^>7>*^— U 

yX7^ (cla) fc»Lr»a*«*:o, r^t* 

SgH^fc, 7^ni/yX7K (ML A) Offij^gifi 

G, Bttfcn<Dm%<DK°y^&?lk1-Z>&f, #&&mt 
tfLViLoZk&mkbLX^i (g»#B3) o 
Ps/fc=Pl/fm=tan a 
[0 0 10] 

©tf*lttLED*tl[TW (LEDA) , 2tt3V"5* 
yf-l/yXTW (CLA) , 3ttW^nl/VX7 
W (ML A) , 4 f4*fi**^^/^<0ttfi**#a 
(LCD) TfcSo 

[0011] LEDJtJgr W 1 I** (R) , IK 
(G) , It (B) 0 3feOLED*-|il:Lt-0^ 
JlS^ffi 1 a k LBE-«©*»*ffi 1 a LT 
2»5cttfce0JLfcfc©-C*>!K ±IE3feOLED-*& 

2©-#tt03y7 f yf-kyX2 a tatt&i/cHMfc 
S*VtV5 0 LEDJtjgT t^f 1 l^yfyt-l^/'X 
7W 2frbZ<D&VLU>X2 a OKAAEfi : fcfcft 
ai-sraB^JtBft-CEilSttTv^fcit), =>7^ 

ttlStfspfT***:**. *LTBim R, G, BO 
3 feo 5 ^^(CffiB-r 5 Gfeco L E D^ 6 WW $ 
»3^7yt-^yX7W 2«U>X2 & <D 

ED*>6HHt4ftfc**tt*tt^VX2 aC05ttt(C»L 

R, G, BOLEDO*T/Otf7^ 5 Ps-eS>tlffs 

Ps=fcX tana 

irft£<> 

[0 0 1 2] Hl**feW6^4J:5K % L E DftMT \s 
^1C0R, G, BOLEDSr-ffli: Lfc^^ffil a t 

nyfyt-yyX7 u-f 2 o— ^{io^ >^ y-^— u 
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>"X2 atf-mt£tlXTl'<imzft/v'?^Zi)*b, 3 
^yf-l/yXTW 2£3i&Lfc#^*£coG& 

as) o sfor, r, BfecD)tmiiiai^^^a'j^#s 

[0 0 13] 01 K^TLEDftflgT Wf 1C0R, 
G, B(DMi:Mt5^^+, XO^IB^-CS 

^^MtiR, g, B(o#fe^m-r^it«^^-r5 

^b^TWcSfto-cv^ (m te^ffifftft^^ft 
«S?a4©R, G, B©3l#-jBO*9-B*4a 

tftotte^ »fi«/7*94^{)isifi/yx©ME 

JB:fm^lt«nTKe$H"CV>5 0 ^oTGficDftjfCtt 

fg4(DR ( G, Btt/fc^coHiifcDbV^ : Pi Sr. 
Pl=fmXtanct 

£LT*5tttf, R, BfeO**tt**i*il+, XCOIH-^ 

[0014] r<D±5fc:uc led*Iti/^ 1 <t^y 
fM^fru "7^^P^X7K3«S^g4^ 

ft<tfc, 4 <0R, G t BflMI*fl*tt 

(R, G, B^fecOBIf) fc#LLED**7Wf 1* 
f)OR, G, B*S:iB«4<tt»^5^4:^-et5. ffi 
ft*^S4S:ttlfcR l G, Bfe^«(^^Wfi 
lSsina(DHP»Sr#UT*5 9, 4 tfttltB 

[00 15] Hlt?ttR, G, BK#*i-6*l»*r**i 
CTtttllU £*, -jS«»-e^Lfc*, «*t*S:H?Cfc 

fc, l^H<o±ttTN*Rfe0>ftJK t K ^yfyf-^yx 

7 W 2^-^tt^3V7 f yt-i/yX (CL) 2a<D 
3fc*LLK:S>5 W 9 n 1/^X7 U«f 3 CO — oiD^^f * n 
1/yX (ML) 3 a SriiSftSWK LEDSrWfcftKC 
LtffffltSfu CLfcML©3HMHBl#U-aO***r 
ttLTMLKAItU *****»4JbORfil:#«t 



*WttBfefl>#*fc:ov N TC L£riSig Ltc'&VWfrit, 

&4£-Jf "C^LTfcS^ HIBfcttSIR. Gift 
■ tltfi, LED*17W KOI&KjIhI&S, %A$^ 

fc. 

[0 0 16] *^*38W^*5-H«**§fiWc»1-5 
9 - 2 2 8 2 4 5-S-©Wj»l»fcia«Sixfc 

Ttt* R, G, B^fecDftiK (LED7K) 11, 1 
2, 1 3Sr*tt-ett3o<03paS±lCia?lU #4 9*4 

R, G, B*l»^«L-C**rLfe4Mi«rLJ:5 

©**^*^4rffiV\ R, G, B^-fecDftM (LED7 

«*t^ft<Tttf^ R, G, B©***«t«l,3 
o<o¥B-h£E?IIU ?<{ 9 *<{ XATtelltL 

[0 0 17] m 3tt— «(7) 3KLCD^d^x^^ CO 
Ojtf^3ttOy>f^n^y^^7-2 1-CB, G, RCO 
/W2 2£3igL, ^^P>fy^XyXA2 3-e^S 

ntfi»i/yX2 4ia^^y- ^*<b**«m*k:» 

^^o^^^yx^tffl«itfc$fc^ 

[0 0 18] H4tt#9*-7^yv#-*«bftv^*tRSC 
LCT>7*i?=9 9<D±b LTflaW***Sr*Lfct>© 
tf, **30d»&<D3tf43ft«)^^o>fy^5?-3 
1-CR, G, BO#fe©*Kfe»»51xfcft, 

(LCD) 3 2£gi§L, 7^;UUyX3 
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#5t[*3ft<D^*n>r y*S5--CR, G, B#££ 

[0 0 19] iBJtKWMfLT, HlH:*lfc*»W 
R, G, B03fecDLED^r— ffio*aS¥fi:i: LTro 

[0 0 2 0] 

[SUM *K«wo*{«Si4»lt«Kov^r«H+ 

So 

[0021] (nnm d mi k&^t, l e v%ut 

V4 l<D-^fc(D%Ml alt «*.tf*«7-^X2mmX 
1. 2 5amO*iB*«#>f^«>R, G, B3feOLED 

& l . 2 SmmiM K-ctt^s-Srr-w^at^rfllrt-rii 

fj, &t*Dtfy^te2. 5miK:&8. ^tt-M^> 

VXT W 2 j^bWAtf**) U VX<D»<6^EHt : fc= 
2 3. 8lnm^:^^^8li^"tE^i^^^"Cv^8(0■c % 

i/yXr W 2 olttuyX^dl:l5ffffi(:4 9 , 
R, Bfe^3tStt*^*ffi^^^3t«lfc*fL,TIStfa 

*"Ctt, R, G, B 3fiOLED^-ii LfcjfeS-* 

ffii a yfyf- uyxr u>r 2 ^-Wouyx^- 

WVXT 2SriiiBLfc3t*ttGfe^3y7 ? ^ 

¥fr3fc*ifc8. »ttR, B 

ttLTg] 1 ©±T*rtlK»aff**« =± 6*«V\fc«G> 

2©*ttuyX^#Stt, LED^*«A> ft* 

Wa»felO*aflE*t?ft*5i:bT, 2X2 3. 8Xsi 
nl 0^e>8mmftaftO*# 6*t8. 
[0 0 2 2] (LCD) 4(Dli^fc q y^(i 



5. l-O-^-) <£>SXGA 0&7HSKHR: 1 2 8 0X 

1 0 2 4) LCDm^i:, R, G, B»j£«OH5R 
(OtTy^ttPl=0. 0 78nmkft8*»fe % 7^Dl/> 
X7W 3^fil/yX3 a <0*,jRE«ttfm= 0 . 7 4 
mnfC\ 2 3 4mnAK48. «ot:(D| 
£\ 3 ^yf - 1/^X7 W 2 0 1/yXftt ftliL E 
D3tSiru>ri^R, G, B<DjjfiO&teN=3 5X 2 8 
= 9 8 0gg£a>#9£<&8 0 v^^uyX 
7 W 3Wl/yXJIin = l 280X1024 = 131 
0 7 2 fctn/N=1 3 3 7. 5&&*. 

[0 0 2 3] (*J6«2) HlfcfeH^T, LED*I7 
W KD—1£{SL<D%Ml aW\ «^«*^>fX2mmX 

1. 2 5nm<^ffiH^-Y^<OR, G, B3^LED 
Sri. 2 5mnr!M K^*#* *T--M^*'<T«rti-iX 
tf, &tf(Db 0 ;y^te2. 5mmfcfca o ^LtrM^y 

fyf-i/yX7W 2©-*fi(OuyX2 a £ 

iir-C-ftofc-rSo LED3fcl7Klli3y7^t-u 
VX7K 2^fe«iJ^.fi^^lxyXOlBSl^:«ai : fc= 

2 3. 8mmftritfBmrBEg$*ir^80-C, ^yfyf 

-U>X7 w 2<o*ffiu^x^p > itfflSttSJfc*tt(a 

1/^X7 U^f 2 U-^X(OJt»(CI5tf tc4 «9 , 

R, Bfe^^H^cO^ffiU-VXO^tt^LT^^a 
= ±6*«^fclSffTff**HCfc45. HI ©mil** 
^-Ctt, R, G, B3fe(7)LED^-|ai: Lfc3t2S-¥ 
ftd: =3 yfyf-i/>X7 W 2 tf>— uyX^- 

^yX7 W 2 Lfc**ttGfe*s = 
-uyxr u->r 2^3tttW^«ffW*«wja:^B*fco 

S*L"CHlO±T*rRl^^fl*o=±6S«v^fcB<o 

2^)Wl/yX^^(t LEDOJtJKJSM, jfc* 

[Rj^fel 0«SS4t?Srffi5i:LT, 2X2 3. 8 x s i 
nl Od*f>8mmftSa[<7)*:t *3& s #ibnS 0 
[0 0 2 4] Mi^fi (LCD) 4«|t fl 5/f|j: 

TRGB«*h?>f:/fflfcH*ft4Sl MM* 4-07-) 
©SVGA 800X600) LCDSr 

#x8ir, R, G, B»l£gI5(0il^Ot o ^^flPl=0. 
0 3 3mmg#£#Sa»e>, 7/f^t/yX7W3(D| 
e^yX3 a <&£jREl»*fm= 0 . 3 0ml?, 
0. Iinm£g££fc5 0 fi£o-Cro4§£\ 3^7^ 
l^yX7K 2(^)I/^X^c*fcHLED5t2ITU^ 1 <£> 
R, G, B©a<D»liN = 10X8 = 8 0g«i45 fl 
^ p l/yX7^ 3©!/yXSlin = 8 0 0 
X 6 0 0 = 4 8 0 0 0 0-C&9, fJotn/N=600 
OfcftS. 
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[-00 2 5] mmms) KSSmmeS^ltge^^^ 

R t G, B 3 &<D L ED£r 7 . 5mmfcf y ^X'&^ZWf 

3\ l e d *17 W i fia yf y f - uyXT W 2 

frhm7t\i*:<D)$$JLU^X2 a 60^^Eg« : fc= 8 0mm 
©^u^X<D*»j:tttfTfift!:4 0, R, B6<03ft* 

C>1 0£gtf3;-C£H£5 <Jr LT. 2X80XsinlO^ 

[00 2 6]M^fg (LCD) 4^l»Kfl2j:RI 
(^4^fyf) OS VGA 8 
0 0X 6 00) LCD-e&tbtf, ?^auyX7W 
3 (0*6^^X3 a ©MEittfn= 0 . 3 OmnfC, A 
£34*0. lmra^aa (v>f ^Pl/^X7 WOU^X 
f:iln = 8 0 0X 6 0 0 = 4 8 0 0 0 0) -C*>S 0 

3yfy*-^X7i/>f2oi/ it \± l 

ED3tjSTWl^R, G, B©j|IOSttN=3X2t 
40, ^40 / >4V>^V>x.6o Kotn/N=8 0 0 0 
0£ft5 o 
[0 0 2 7] 

Bfc&^tt-ej*, mw&mK r, g, bo3^ 

3«*tt**R«^UT2R^tt^EWtT45»* 

o uyX^ffi^jE&^S = yfyf-i^yX7 W fc , 
3felc:4>#JSixfcttfi**#ao*5-iB* (R, G, 

b*>3b*) ^o^»jcr5JiMtt^^-e«j«*tt6^ 
5/^/yxAt^fc5OT> n*. /j^ffl-ej*»*4 

[0 0 2 8] M*«2 0*?-Bi«*IWi?tt, If* 
^io«$«jp;tT, ii^3yf>f-uyX7 



SrW^i-SUVX^fcSrnt-r-S^ 1 0 0 0N< 

[0029] m#i%3<D*7-mmmmmx^ it* 
^io«fj& leaner, B8M*a^)3fio»3t^>r^K 

^i/yX7 K©*rit5*t*5*fi:i/yx<ol^E 

WSrfin, Ifi^fS^R, G, B»^g{5<Di®^<7) t°y 
+ Ps/fc=Pl/fm=tana0MflWSjS9 

*-eHWfc**i* w^o^X7Wfc«M**i 

<Tt, «***SBOR, G, B1MR***B (R, G, 
BlC#Jt&-rSH*) l^lt^Wt-FWR, 
G, B*SrJBm4<IHfJ6t"5ri:^T?*S 0 tfcoT, 
»B*©I1*##G>*&H4#K<, R, G, B 

So 

[01] **W^J:**5-Hik«^36«ofilW*:^* 
<O»«/££^0^fcS o 
[0 2] *UJRA«>ifeW!:J:a*9-Biiat*SSIl<ofl8 

[03] «^3SSLCDyDi;x^«B« 

[04] fl6*OWR*LCD^DS?*^#«)BW*** 

1 LEDftjgTU^ (LEDA) 

1 a 

2 nyfyt-^^X7K (CLA) 
2a nyryf-uyX (CL) 

3 7>f^l/yX7K (ML A) 

3 a W^o U^X (ML) 

4 m&m^m (lcdj 

4 a #7— iffl?g (R, G, BlC^-f S 3O(0H 
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[HI] 



[H3] 




(72)3§^# ±H It 
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